Preparation of Cs-oleate: Cs 2 CO 3 (0.814g, Aldrich, 99.9%) was loaded into 100 mL 3-neck flask along with octadecene (40mL, Sigma-Aldrich, 90%) and oleic acid (2.5 mL, OA, SigmaAldrich, 90%), dried for 1h at 120 ºC, and then heated under N 2 to 150 ºC until all Cs 2 CO 3 reacted with OA. Since Cs-oleate precipitates out of ODE at room-temperature, it has to be preheated to 100 ºC before injection. 
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mL, OLA, Acros 80-90%) and dried OA (0.5 mL) were injected at 120 ºC under N 2 . After complete solubilisation of a PbX 2 salt, the temperature was raised to 140-200 ºC (for tuning the NC size) and Cs-oleate solution (0.4 mL, 0.125 M in ODE, prepared as described above) was quickly injected and, 5s later, the reaction mixture was cooled by the ice-water bath. For CsPbCl 3, higher temperature of 150 ºC and 1 mL of trioctylphosphine (TOP, Strem, 97%) are required to solubilize PbCl 2 .
Isolation and purification of CsPbX 3 NCs. The crude solution was cooled down with water bath and aggregated NCs were separated by centrifuging. For smaller NCs synthesized below 160 ºC, centrifugation at 0 ºC or addition of tert-butanol ( t BuOH, Merck, 99%) to the crude solution (ODE: t BuOH=1:1 by volume) were found to be helpful for a complete precipitation. After centrifugation, the supernatant was discarded and the particles were redispersed in toluene or hexane forming long-term colloidally stable solutions.
Photo-polymerization reaction: First, a photoinitiator (10 mg, Irgacure 819, a gift from Prof. H.
Grützmacher, also commercially available BASF) was dispersed in methyl methacrylate (1 mL, MMA, Aldrich, 99%). Then a NCs/hexane solution (120 µL, concentration of CsPbX 3 NCs of ca.
20 mg/mL) was added to MMA/photoinitiator mixture. After drying the hexane, the mixture was placed into an arbitrary shaped container (NMR tube, Petri dish etc.). The polymerization took place under UV irradiation for 1h or under daylight for 12-24h (in a glovebox, to avoid oxygen during the polymerization).
Characterization Methods
Absorbance: UV-Vis absorption spectra for colloidal solutions were collected using a Jasco V670 spectrometer in transmission mode.
Photoluminescence (PL) and absolute quantum yield (QY) measurements. Fluorolog iHR 320 Horiba Jobin Yvon spectrofluorimeter equipped with a PMT detector was used to acquire steady-state PL spectra from solutions and films. PL QYs were estimated according to standard procedure using appropriate dye molecules for blue, green and red spectral regions (coumarine 343, fluorescein, and rhodamine 6G). Powder X-ray diffraction patterns (XRD) were collected with STOE STADI P powder diffractometer, operating in transmission mode. Germanium monochromator, Cu Kα1 irradiation and silicon strip detector Dectris Mythen were used.
Transmission electron microscopy (TEM) images were recorded using JEOL JEM-2200FS microscope operated at 200kV.
Energy dispersive X-ray (EDX) spectroscopy. Elemental analysis was performed with two scanning electron microscopes (Zeiss Gemini 1530 and Hitachi S-4800).

Rutherford backscattering spectrometry (RBS) was performed at the ETH Laboratory of Ion
Beam Physics. Measurements were conducted using a 2 MeV 4He beam and a silicon PIN diode detector under angle of 168°. The collected RBS data was analyzed using simulations by the RUMP code. (Figure S4 ), the effective masses of the electrons and holes were determined (within k B T of the band edges). The high frequency dielectric constants were calculated using density functional perturbation theory. 8 A range of electronic properties for each material is summarized in Table S2 . The values for each material are summarised in Table S2 . Furthermore, from these values the extend of quantum confinement in a spherical potential well of radius r can be estimated from ∆ = ℏ 2 2 2 * 2 which has been used to calculate the size dependence of the quantum confinement of the CsPbBr 3 .
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